The Prostate Cancer Foundation-Movember Foundation Reproducibility Initiative seeks to address growing concerns about reproducibility in scientific research by conducting replications of recent papers in the field of prostate cancer. This Registered Report describes the proposed replication plan of key experiments from "Androgen Receptor Splice Variants Determine Taxane Sensitivity in Prostate Cancer" by Thadani-Mulero and colleagues (2014) published in Cancer Research in 2014. The experiment that will be replicated is reported in Fig. 6A . Thadani-Mulero and colleagues generated xenografts from two prostate cancer cell lines; LuCaP 86.2, which expresses predominantly the ARv567 splice variant of the androgen receptor (AR), and LuCaP 23.1, which expresses the full length AR as well as the ARv7 variant. Treatment of the tumors with the taxane docetaxel showed that the drug inhibited tumor growth of the LuCaP 86.2 cells but not of the LuCaP 23.1 cells, indicating that expression of splice variants of the AR can affect sensitivity to docetaxel. The Prostate Cancer Foundation-Movember Foundation Reproducibility Initiative is a collaboration between the Prostate Cancer Foundation, the Movember Foundation and Science Exchange, and the results of the replications will be published by PeerJ.
INTRODUCTION
Prostate cancer is one of the most prevalent forms of cancer occurring in men, and its progression is dependent upon the androgen receptor (AR) signaling pathway. Initial treatment by androgen deprivation therapy (ADT) can prove efficacious; however, relapse is common, resulting in castration-resistant prostate cancer (CRPC). Despite low levels of androgens, AR signaling remains active in CRPC through a variety of mechanisms. These include amplification of the AR locus, mutations in the AR leading to increased and promiscuous ligand sensitivity, or ligand-independent activation, among others (Ferraldeschi et al., 2014) . Additionally, alternatively-spliced variants of the AR that lead to protein truncation and cause loss of the ligand binding domain can result in constitutively active forms of the receptor (Ware et al., 2014) .
Once ADT fails, the standard second-line treatment for CRPC is the anti-mitotic drug docetaxel, a taxane that stabilizes microtubules. This prevents their dynamic assembly and disassembly, which results in cellular apoptosis. Docetaxel is also thought to interrupt the microtubule-based translocation of the AR nuclear receptor itself (Ferraldeschi et al., 2014; Martin & Kyprianou, 2015) . Not all CRPC responds to docetaxel, however; different splice variants associated with CRPC and metastasis can result in differential sensitivity to taxanes (Lu, Van der Steen & Tindall, 2015; Sprenger & Plymate, 2014) .
In their 2014 Cancer Research paper, Thadani-Mulero and colleagues explored how two common AR splice variants, ARv567 and ARv7, responded to treatment with docetaxel. Microtubule sedimentation assays showed that the ARv567 variant heavily associated with microtubules, while the ARv7 variant did not. They confirmed this finding in vitro by treating cells with microtubule stabilization and destabilization agents, and observed significant impairment of nuclear accumulation of ARv567, but not ARv7.
In Fig. 6A , they performed a xenograft growth assay using two different prostate cancer xenograft lines; LuCaP 86.2, which expresses predominantly ARv567, and LuCaP 23.1, which co-expresses wild-type AR and ARv7. They showed that treatment of the LuCaP 86.2 tumors with docetaxel significantly reduced tumor growth, while treatment of the LuCaP 23.1 tumors did not. This key experiment will be replicated in Protocol 1. In Protocol 2, expression of the AR variants in each tumor type will be confirmed by Western Blot.
Previous work by Brubaker and colleagues had demonstrated that treatment of subcutaneous LuCaP 23.1 xenografts with docetaxel did decrease tumor volume (Brubaker et al., 2006) , a finding not recapitulated by Thadani-Mulero and colleagues. However, Martin and colleagues presented data corroborating the finding that treatment with a taxane reduced nuclear translocation of the full length AR but not of AR variants. They also showed that treatment of 22Rv1 prostate cell xenografts with docetaxel did not significantly reduce cell growth. Like LuCaP 23.1 cells, 22Rv1 cells express both full length AR and ARv7 (Martin et al., 2014) .
MATERIALS & METHODS
Unless otherwise noted, all protocol information was derived from the original paper, references from the original paper, or information obtained directly from the authors. An asterisk (*) indicates data or information provided by the PCFMFRI core team. A hashtag (#) indicates information provided by the replicating lab. All references to Figures are in reference to the original study. 
Sampling
• The experiment will use at least 11 mice per group for a final power of at least 84.95%.
⃝ See Power Calculations section for details • Each experiment has two cohorts, each of which is split into two groups (4 groups total): 
Procedure
Notes:
• Fresh tumor tissue, shipped overnight from the original authors, will be used; tissue will not be frozen.
• Tumor tissue will be screened with a Rodent Pathogen Panel to confirm no pathogens are present.
• Information in this protocol is derived from Mostaghel et al. (2011 ), Wu et al. (2006 and Zhang et al. (2011) .
• Docetaxel is prepared fresh on the day it will be used in 13% ethanol/0.9% NaCl.
• * Experimenters should be blinded to the treatment of the mice. 
Deliverables
• Data to be collected: ⃝ All mouse health records (age, gender, date of implantation, size of injected tissue fragment, treatment regimen, date and cause of euthanasia)
⃝ Raw measurements of tumor size and calculated tumor volume for each mouse for all weeks measured ⃝ Graph of average tumor size per group each week, as seen in Fig. 6A . * To generate weekly mean measurements, first average the two measurements for that week for each tumor. Then average the averaged tumor measurements within each group to generate a group mean tumor volume.
⃝ * Graph of median tumor size per group each week. * Unlike the average measurements, do not combine weekly tumor size measurements when calculating the media tumor size per group each week.
• Sample delivered for further analysis: ⃝ Snap frozen control-group tumor tissues ready for use in Protocol 2.
Confirmatory analysis plan
• Statistical Analysis of the Replication Data: ⃝ Note: At the time of analysis we will perform the Shapiro-Wilk test and generate a quantile-quantile plot to assess the normality of the data. We will also perform Levene's test to assess homoscedasticity. If the data appears skewed we will perform the appropriate transformation in order to proceed with the proposed statistical analysis. If this is not possible we will perform the planned comparison using the appropriate nonparametric test.
⃝ One-way ANOVA on Week 8 time points followed by Bonferroni corrected t-tests comparing: * LuCaP86.2 untreated vs. LuCaP 86.2 treated with docetaxel · As performed by the original authors • Meta-analysis of original and replication attempt effect sizes: ⃝ This replication attempt will perform the statistical analysis listed above, compute the effects sizes, compare them against the reported effect size in the original paper and use a meta-analytic approach to combine the original and replication effects, which will be presented as a forest plot.
• Additional Analysis of the Replication Data: ⃝ Two-way ANOVA (2 × 2) assessing area under the curve followed by Bonferroni corrected t-test comparisons: * LuCaP86.2 untreated vs. LuCaP 86.2 treated with docetaxel * LuCaP 86.2 treated with docetaxel vs. LuCaP 23.1 treated with docetaxel
Known differences from the original study
All known differences in reagents and supplies are listed in the materials and reagents section above, with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not predicted to alter experimental outcome.
Provisions for quality control
All data obtained from the experiment-raw data, data analysis, control data and quality control data-will be made publicly available, either in the published manuscript or as an open access dataset available on the Open Science Framework (https://osf.io/gkd2u/).
• Results of the Rodent Pathogen Panel screening
Protocol 2: Western blot analysis confirming expression of AR truncation mutants in xenograft tumor tissue
This protocol describes how to assess levels of protein expression of AR truncation mutants in xenograft tumor tissue from Protocol 1, as seen in Figure 6B . This is a quality control experiment to confirm the presence of the expected AR truncation mutants in each xenograft cell type. LuCaP23.1 tissue expresses both the full-length AR and Arv7, while LuCaP86.2 tissue expressed some full-length AR but predominantly Arv567.
Sampling
• The experiment has two cohorts, derived from Protocol 1; ⃝ Cohort 1: 3 random tumors derived from uninjected LuCaP 86.2 prostate cancer xenografts ⃝ Cohort 2: 3 random tumors derived from uninjected LuCaP 23.1 prostate cancer xenografts
• Each sample will be probed with antibodies for the following targets: ⃝ ARN20 * Detects the full length AR as well as the AR567 splice variant, which runs slightly faster than the full length AR ⃝ Arv567es * Detects the Arv567 splice variant ⃝ Arv7 * Detects the ARv7 splice variant ⃝ Beta-Actin * Housekeeping control • The experiment will be performed on 3 samples per cohort.
⃝ This experiment is exploratory in nature, and thus no power calculations are necessary. 
Materials and reagents

Procedure
• Information in this protocol obtained from Darshan and colleagues (2011) and from the replicating lab.
• This protocol will use snap frozen tumor tissue generated in Protocol 1. 1. Preparation of samples: Lyse cells in TNES buffer.
(a) TNES buffer: 50 mM Tris pH 6.0, 100 mM NaCl, 2 mM EDTA, 1% Nonidet P-40, 1X Protease Inhibitor (b) # Frozen tissue will be homogenized/sonicated on ice, then spun down at 13,000 rpm at 4 • C.
(c) # Supernatant is diluted 1:1 to perform a Bradford Protein Assay according to manufacturer's protocol.
2. Separate # 50 µg per well of protein on a 10% SDS-PAGE gel.
3. Transfer protein to # nitrocellulose membrane.
4. # Block with 1% non-fat dry milk in PBS/0.05% Tween-20 for 60 min at room temperature (RT). 
Deliverables:
• Data to be collected: ⃝ All raw gel images including ladder marker indication
Confirmatory analysis plan
• None necessary
Known differences from the original study
• The replication will exclude the LuCaP35 cell line from this experiment.
• The replicating lab will use their in-house Western blot protocol with colorimetric detection. This replaces the LiCOR Odyssey detection used by the original lab.
• At the recommendation of the original authors, we will use an Arv567es specific antibody (Abcam 200827) to detect the V567es variant protein instead of relying upon the ARN20 antibody to detect both full length ant v567es proteins.
Provisions for quality control
POWER CALCULATIONS
For details on power calculations, please see https://osf.io/grk54/?view only=685e665bb55a47c2aeec346007a228c5. • Stdev was calculated using formula SD = SEM*(SQRT n).
Protocol 1
Summary of original data
Test family
• One-way ANOVA on Week 8 time points followed by Bonferroni corrected t-tests comparing: • Power calculations were performed using R (R Core Team, 2014) , GraphPad PRISM v6 for Mac and G*Power (version 3.1.7) (Faul et al., 2007) • One way ANOVA as originally performed. 
